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2 Choquet Aggregation Operator
3 OWA Operator Lebesgue





21. $(X, \mathcal{B})$ ( [9]) $\mu$
$\mu$ : $\mathcal{B}arrow[0,1]$
(1) $\mu(\emptyset)=0$ .
(2) $A\subset B,$ $A,$ $B\in \mathcal{B}$ $\mu(A)\leq\mu(B)$ .
$\mu$ $(X, \mathcal{B}, \mu)$
$A_{n}\uparrow A$ $\mu(A_{n})\uparrow\mu(A)$ $A_{n}\downarrow A$ $\mu(A_{n})\downarrow\mu(A)$
.
$\mathcal{F}(X)$
22. $[$2, 6] $(X, \mathcal{B}, \mu)$ $f\in \mathcal{F}(X)$ $\mu$
Choquet
$(C) \int fd\mu=\int_{0}^{\infty}\mu_{f}(r)dr$ ,
$\mu_{f}(r)=\mu(\{x|f(x)\geq r\})$ .
$A$ $X$ $A$ Choquet
$(C) \int_{A}fd\mu:=(C)\int f\cdot 1_{A}d\mu$ .
Aggregation Operator
2.3. $D\subset R^{N}$ . An aggregation operator $Ag$ $Ag:Darrow R$
(1) (Unanimity or idempotency) $(a, \ldots, a)\in D$ $Ag(a, \ldots, a)=a$
(2) (Monotonicity) a $=(a_{1}, \ldots, a_{N}),$ $b=(b_{1}, \ldots, b_{N})$ a $,$ $b\in D$ $i=$
$1,$
$\ldots,$
$n$ $a_{i}\leq b_{i}$ $Ag(a)\leq Ag(b)$ .
46
Aggregation Operator Yager [14] Ordered Weighted Averaging
operator (OWA)
24. [14]
$w=(w_{1}, \ldots, w_{N})$ $i=1,2,$ $\ldots,$ $N$ $0\leq w_{i}\leq 1$
$w$
$\circ$ Ordered Weighted Averaging operator ($OWA$ Operator)
$OWA_{w}( a)=\sum_{i=1}^{N}w_{i}a_{\sigma(i)}$
$\sigma$ $\{$ 1, $\ldots,$ $N\}$ $a_{\sigma(i)}\geq a_{\sigma(i+1)},$ $a=(a_{1}, \ldots, a_{n})$ .
$\mu$ (symmetric[5]) $|A|=|B|,$ $A,$ $B\in \mathcal{B}$ $\mu(A)=\mu(B)$
$|A|$ $A$ $\{$ 1, $\ldots,$ $N\}$
$N$ $w_{i}(i=1, \ldots, N)$ $\mu(A)=\sum_{i=1}^{|A|}w_{i}$ .
OWA Operator Choquet
2.5. $X$ $:=\{1,2, \ldots, N\}$ $OWA$.
$\mu(\{1\})$ $:=w_{1},$ $\mu(\{1, \ldots, i\})$ $:=w_{1}+\cdots+w_{i}$ for $i=1,2,$ $\ldots,$ $N$ ,
$OWA.( a)=(C)\int ad\mu$
for $a\in R_{+}^{N}$






(1) (Unanimity or idempotency)
$a(x)=a$ for all $x\in[0,1]$ $Ag(a)=a$
(2) (Monotonicity)
$a(x)\leq b(x)$ for all $x\in[0,1]$ $Ag(a)\leq Ag(b)$
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(3) (Continuity) $a_{n},$ $a\in \mathcal{F}_{b}([0,1])$ for $n=1,2,3,$ $\ldots\lim_{narrow\infty}a_{n}=a$ $\lim_{narrow\infty}Ag(a_{n})=$
$Ag(a)$ .
Choquet Ag-
gregation Operator Choquet OWA Operator (COWA)
$\lambda$
3.2. $\mu$ $([0,1], \mathcal{B})$ $\mu$ (symmetric) $\lambda(A)=\lambda(B)$
$\mu(A)=\mu(B)$




$([0,1], \mathcal{B})$ $\lambda$ $\lambda(A)<\lambda(B)$ $B’\in \mathcal{B}$
$\lambda(B)=\lambda(B’)$ $A\subset B’$ . $\mu(A)<\mu(B’)=\mu(B)$
34. $\mu$ $([0,1], \mathcal{B})$
$\varphi$ : $[0,1]arrow[0,1]$
$\mu=\varphi\circ\lambda$ .





$f$ : $[0,1]arrow R$ $f(0)=0$ $\{f_{k}\}$
$f_{1}=f,$ $f_{k+1}= \int_{0}^{x}f_{k}d\lambda$














3.5. $f$ : $[0,1]arrow R$ $f(0)=0$ $\circ$ $\{f_{k}\}$
$f_{1}=f,$ $f_{k+1}= \int_{0}^{x}f_{k}d\lambda$







COWA Operator $w$ $w$
$w(x):= \sum_{k=1}a_{k}x^{k}\infty$
Choquet
36. $f$ : $[0,1]arrow R$ $f(0)=0$ $\{f_{k}\}$
$f_{1}=f,$ $f_{k+1}= \int_{0}^{x}f_{k}d\lambda$
for $x\in[0,1],$ $k=1,2,$ $\ldots$ .
$x\in[0,1]$
$COWA_{w}(f)= \sum_{k=1}^{\infty}k!a_{k}f_{k}(1)$
4 Continuous WOWA operator
OWA Operator Weighted OWA (WOWA) operator Torra [12, 13]
Continuous WOWA operator (CWOWA)
WOWA Operator
4.1. [12, $13J$ $(p_{1}, \ldots , p_{N}),$ $\sum p_{i}=1$ $w$ : $[0,1]arrow[0,1]$ with $w(O)=0,$ $w(1)=1$
Weighted Ordered Weighted Averaging (WOWA) opemtor
$WOWA_{w,p}( a)=\sum_{i=1}^{N}w_{i}a_{\sigma(i)}$
$\sigma$ $\{$ 1, $\ldots,$ $N\}$ $a_{\sigma(i)}\geq a_{\sigma(i+1)}$ , a $=(a_{1}, \ldots, a_{n})$ , $w_{i}:=$
$w(p_{\sigma(1)}+\cdots+p_{\sigma(i)})$ .
WOWA Operator
42. $P$ $(R, \mathcal{B})$ $p$
$P([a, b]):= \int_{[a,b]}p(x)d\lambda$ ,
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$\lambda$ Lebesgue $w$ $[0,1]$ $a$




$f\in \mathcal{F}_{b}([0,1])$ $f(0)=0$ $I_{n}(f)$ $:=CWOWA_{P^{n}}(f)$
.





$F_{1}(s):= \int_{0}^{s}p(x)f(x)dx,$ $F_{n+1}(s):= \int_{0}^{s}p(x)F_{n}(x)dx$
$I_{n}(f)=n(n-1) \int_{0}^{\infty}(\int_{[s,\infty]}p(x)dx)^{n-2}p(s)F_{1}(s)ds$
$=n! \int_{0}^{\infty}p(s)F_{n-1}(s)ds=\lim_{sarrow\infty}F_{n}(s)$ .
43. $P$ $(R, \mathcal{B})$ $p$ $f\in \mathcal{F}_{b}([0,1])$
$f(0)=0$
$s\in[0,$ $\infty],$ $k=1,2,$ $\ldots$ $\{F_{k}\}$
$F_{1}(s):= \int_{0}^{s}p(x)f(x)dx,$ $F_{k+1}(s):= \int_{0}^{s}p(x)F_{k}(x)dx$
$(C) \int fdP^{n}=n!\lim_{sarrow\infty}F_{n}(x)$ .




$s\in[0,$ $\infty],$ $k=1,2,$ $\ldots$ $\{F_{k}\}$
$F_{1}(s):= \int_{0}^{s}p(x)f(x)dx,$ $F_{k+1}(s):= \int_{0}^{s}p(x)F_{k}(x)dx$
$CWOWA_{w}(f)= \sum_{k=1}^{\infty}k!a_{k}F_{k}(\infty)$ .
2. $P$ $[0, \infty]$ $p(x):=e^{-x}$ $w(x)=x^{n}$
.
$CWOWA_{w}(x)=(C) \int xdP^{n}=\int_{0}^{\infty}(e^{-x})^{n}dx=\frac{1}{n}$ .
5 Conclusion
Choquet Aggregation Operator
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